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x-archive-meta-abstract: The 60Co-gamma radiolysis (at 200 to 2000 torr) and the pulse radiolysis (100 to 760 torr) of methane has been investigated with the specific purpose of elucidating the mode of formation of acetylene. The following two reactions account for the formation of acetylene in the pulse radiolysis:[equation not included] Addition of SF6 as an electron scavenger eliminates reaction I as a source of acetylene, but increases the yield of ethylene through the occurrence of a reaction such as: [equation not included] In the low dose rate 60Co-gamma radiolysis of CH4-NO mixtures, reaction II is the only mode for formation of acetylene. The C(1S or 1D) atoms which undergo reaction II are formed in the gamma radiolysis and pulse radiolysis, as well as in the 10 and 11.6-11.8 eV photolyses, through the dissociation process: [equation not included] In the gamma radiolysis, the C2H5+ ion apparently is intercepted by accumulated products before undergoing homogenous neutralization process 1. In the 16.7-16.8 and 21.2 eV photolyses, evidence is presented that the ions do not undergo homogenous neutralization.
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